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SPECIFICATION 

TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN THAT WE, Syu j ± Takada, a citizen of 
Japan residing at Kawasaki-shi, Kanagawa, Japan and Yasuhiro 
Ooba, a citizen of Japan residing at Kawasaki-shi, Kanagawa, 
Japan have invented certain new and useful improvements in 



COMMON BUFFER MEMORY CONTROL APPARATUS 



of which the following is a specification : - 
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TITLE OF THE TNVFNTTOM 

COMMON BUFFER MEMORY CONTROL APPARATUS 
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BACKGROUND OF THE INVENTION 

1- Field of the Invention 

The present invention relates to a common 



buffer memory control apparatus such as an ATM 
switching system, and more particularly to a common 
buffer memory control apparatus applied to a message 
10 communication service in which message data formed 
of a plurality of cells is transmitted. 



Asynchronous Transfer Mode is used in a broad-band 
15 integrated services digital network (B-ISDN), In 

such an ATM switching system, a switching apparatus 
using a common buffer memory carries out a routing 
operation for cells in an ATM network. 



20 the common buffer memory controls, using address 

chains, a read/write operation of the common buffer 
memory . Fig . 1 shows a conventional switching 
apparatus using the common buffer memory. 



25 apparatus has a multiplexing unit (MUX) 31, a common 
buffer memory 32, an address pointer 33, a 
demultiplexing unit (DEMUX) 34, a routing 
information decoder (RTGDEC) 35, a writing address 
memory 36, a reading address memory 37, an output 

30 route number decoder 38 and an output route number 
counter 39. The address pointer 33 specifies 
reading and writing points in the common buffer 
memory 32. 



35 areas WA-1 to WA-n each of which corresponds to one 
of output routes. The reading address memory 37 has 
memory areas RA-1 to RA-n each of which corresponds 



2. Description of the Related Art 

An ATM switching system operated in an 



A conventional switching apparatus using 



Referring to Fig. 1, the switching 



The writing address memory 3 6 has memory 
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to one of the output routes. 

Cells input from respective input lines 
( input- l-^input-n) are multiplexed by the 
multiplexing unit 33 and output to the common buffer 
5 memory 32 cell by cell. The multiplexing unit 31 
extracts routing information stored in a header 
portion of each cell. The routing information is 
then supplied to the routing information decoder 35. 
The routing information decoder 35 decodes the 

10 routing information and specifies a writing address 
memory area WA-i corresponding to an output route 
number i obtained by decoding the routing 
information . 

The respective writing address memory 

15 areas WA-l-^WA-n, corresponding to the output routes, 
stores writing addresses for cells in the common 
buffer memory 32, The writing address memory area 
WA-i specified by the routing information decoder 35 
outputs a writing address stored therein to the 

20 address pointer 33. 

The common buffer memory 32 stores a cell 
received from the multiplexing unit 31 at an address 
specified by the address pointer 33. In addition, 
when the next cell for the same output route is 

25 received, the address pointer 33 outputs an address 
at which the cell should be stored to the writing 
address memory area WA-i so that the contents of the 
writing address memory area WA-i is updated to the 
new address. 

30 On the other hand, the cell written in the 

common buffer memory 32 is read out therefrom as 
follows. The output route number counter 39 
successively outputs output route numbers in order. 
The output route number decoder 38 specifies a read 

35 address memory area RA-i corresponding to an output 
route number i. 

The respective read address memory areas 
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RA- 1 to RA-n corresponding to the output routes 
store addresses of the common buffer memory 32 at 
which cells to be transmitted are stored . The read 
address memory area RA-i specified by the output 
5 route decoder 3 8 outputs an address stored therein 
to the address pointer 33. A cell stored at the 
address specified by the address pointer 33 is read 
out from the common buffer memory 32 and supplied to 
the demultiplexing unit 34. 

10 In addition , the address pointer 3 3 

outputs an address at which a cell to be next 
transmitted to the output route has been stored to 
the read address memory area RA-i. The contents of 
the read address memory area RA-i is thus updated to 

15 the new address . 

When the cell is read out from the common 
buffer memory 32 and output to the demultiplexing 
unit 34, the area (address) of the common buffer 
memory 32 in (at) which the cell has been stored is 

20 opened. After this, the area of the common buffer 
memory 32 is used to write a cell received later. 

The cells read out from the common buffer 
memory 32 are routed to output routes , by the 
demultiplexing unit 34 , in accordance with routing 

25 information in the header portions of the cells. 
The cell are then output to corresponding output 
lines ( output-l-^output-n) . 

When the so-called message communication 
service in which a single message data item formed 

3 0 of a plurality of cells is transmitted is supported 
by using a such conventional switching apparatus as 
described above, the single message data item is 
stored in the common buffer memory 32 so as to be 
divided in to a plurality of cells . 

35 Thus, in handling of the message data 

between the ATM layer and the upper layer, all 
addresses at which the respective cells of the 
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single message data item should be processed. As a 
result, the process is complex and the quick supply 
of the message communication service deteriorates. 

5 SUMMARY OF THE INVENTION 

Accordingly, a general object of the 
present invention is to provide a novel and useful 
common buffer memory control apparatus in which the 
disadvantages of the aforementioned prior art are 

10 eliminated, 

A specific object of the present invention 
is to provide a common buffer memory control 
apparatus in which the address control to process a 
single message data item formed of a plurality of 

15 cells can be simplified to be capable of quick 
message communication service. 

The above objects of the present invention 
are achieved by a common buffer memory control 
apparatus controlling a common buffer memory which 

20 is used to store message data items each of which is 
divided into a plurality of cells based on an 
asynchronous transfer mode, said apparatus 
comprising: first management means for managing 
whether each of blocks into which said common buffer 

25 memory divided is free or used; block selecting 

means for selecting a block of said common buffer 
memory which is free based on information obtained 
by said first management means; and cell writing 
control means for controlling a write operation for 

30 a single message data item so that the respective 

cells of the single message data item are written in 
the block, selected by said block selecting means, 
of said common buffer memory. 

According to the present invention, the 

3 5 write operation for a single message data item so 

that the single message data item is written in the 
same block of the common buffer memory. Thus, a 
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reading control operation for cells of each of 
message data items can be simplified. In addition, 
the handling operation of the message data between 
the ATM layer and the upper layer can be rapidly and 
5 easily executed, 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and advantages of 

the present invention will be apparent from the 
10 following description when read in conjunction with 

the accompanying drawings, in which: 

Fig, 1 is a block diagram illustrating a 

conventional switching apparatus using a common 

buffer memory; 
15 Fig. 2 is a block diagram illustrating a 

switching apparatus, using a common buffer memory, 

according to an embodiment of the present invention; 

and 

Fig. 3 is a flowchart illustrating a 
20 procedure of a control process for the common buffer 
memory. 

P K S CRIPTION OF THE PREFERRED EMBODIMENTS 

A description will be given of a common 

25 buffer memory control apparatus according to an 
embodiment of the present invention, 

A switching apparatus, using a common 
buffer memory, according to an embodiment of the 
present invention is formed as shown in Fig. 2. 

30 Referring to Fig. 2, input lines 10-#1 to 10-#n are 
provided to the switching apparatus. The switching 
apparatus has a multiplexing unit 11, a cell 
determination unit 12, a common buffer memory 13, an 
address pointer 14, a message queue 15, a 

35 demultiplexing unit 16 and a common buffer memory 
control apparatus 2 0 . The switching apparatus is 
connected with lines 17 -#1 to 17 -#n. The common 
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buffer memory control apparatus 20 has a free block 
searching unit 21, a free block management table 22, 
a block management table 23, a user management table 
24 and an address management table 25, An external 
5 input/output device 30 is coupled to the common 
buffer memory control apparatus 20 . 

The common buffer memory 13 is divided 
into blocks BLK-1 to BLK-n each of which is 
controlled to read and write cells. 

10 The free block management table 22 areas 

22-1 to 22-n each of which corresponds to one of the 
blocks BLK-1 to BLK-n of the common buffer memory 13 
Each of the areas 22-1 to 22-n is used to store 
state information indicating whether a corresponding 

15 block of the common buffer memory 13 is free or used 
The block management table 23 has areas 23-1 to 23-n 
each of which corresponds to one of the blocks BLK-1 
to BLK-n. The areas 23-1 to 23-n stores write 
addresses. The user management table 24 has areas 

20 24-1 to 24-n used to store identification numbers of 
users. The address management table 25 has areas 
25-1 to 25-n each of which corresponds to one of the 
blocks BLK-1 to BLK-n. The areas 25-1 to 25-n are 
used to store last write addresses, 

2 5 The common buffer memory 13 is controlled 

in accordance with a procedure as shown in Fig. 3. 

Cells received through the input lines 10- 
#1^10-#n are multiplexed by the multiplexing unit 
11 and successively supplied to the cell 

30 determination unit 12 one by one. The cell 
determination unit 12 determines, based on 
additional information in a cell, whether the cell 
is a cell at the head of message data , a cell in a 
mid-portion of the message data or a cell at the 

35 tail of the message data (see Sl-1 and Sl-2 in Fig, 
3). If it is determined that the received cell is 
the cell of the head of the message data, the cell 
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determination unit 12 outputs to the free block 
searching unit 21 a signal indicating that the cell 
of the head of the message data has been received. 

The free block searching unit 21 searches 
5 the areas 22-1 to 22-n of the free block management 
table 22 for an area storing the state information 
indicating that a corresponding block is free in 
order to select a block BLK-i of the common buffer 
memory 13 which is free, when receiving the signal 

10 indicating that the cell of the head of the message 
data has been received. Hereinafter, the block of 
the common buffer 13 which is free is referred to as 
a free block. When the free block is detected, the 
free block searching unit 21 changes the state 

15 information in the area 22-i, corresponding to the 
block BLK-i of the common buffer memory 13, of the 
free block management table 22 from "FREE" to ''USED" 
( see S2 in Fig . 3 ) . 

The free block searching unit 21 then 

20 selects an area 23-i and an area 24-i, corresponding 
to the detected block BLK-i of the common buffer 
memory 13, of the block management table 23 and the 
user management table 24. The selected area 23-i of 
the block management table 23 obtains a head address 

25 of the block BLK-i based on an address stored in an 
area 25-i, corresponding to the selected area 23-i 
of the block management table 23, of the address 
management table 25 (see S3 in Fig. 3). The cell 
determination unit 21 updates the contents of the 

30 selected area 24-i of the user management table 24 

based on a user identification number extracted from 
the received cell (see S4 in Fig. 3). 

The area 23-i of the block management 
table 23 outputs the head address of the block BLK-i 

35 of the common buffer memory 13 to the address 

pointer 14. The address pointer 14 specifies a 
write address using the address supplied from the 
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area 23-i of the block management table 23. The 
cell supplied through the cell determination unit 12 
is stored at the write address of the common buffer 
memory 13 (see S5 in Fig. 3). 
5 In addition, the address pointer 14 

outputs a write address at which the next received 
cell should be written to the area 25-i of the 
address management table 25. The area 25-i of the 
address management table 25 stores the new address 

10 as a last write address (see in Fig. 3), 

If it is determined that a received cell 
is the cell in the mid-portion of the message data, 
a user identification number is extracted from 
information in the received cell. With reference to 

15 the area 25-i of the address management table 25 

corresponding to an area 24-i of the user management 
table in which the extracted user identification 
number is stored^ the last write address stored in 
the area 25-i of the address management table 25 is 

20 supplied to the area 23-i of the block management 

table 23 (see S7 in Fig. 3). When the area 23-i of 
the block management table 23 receives the last 
write address, the write operation using the address 
pointer 14 is performed in the same manner as in the 

2 5 above case . The received cell is thus stored in the 
block BLK-i of the common buffer memory 13. After 
the cell is written in the common buffer memory 13, 
the last write address in the area 25-i of the 
address management table 2 5 is updated (see S6 in 

30 Fig. 3). While cells in the mid-portion of the 

message data are being received , the above operation 
is repeatedly executed . 

If it is determined that a received cell 
is the cell at the tail of the message data, the 

35 block BLK-i of the common buffer memory 13 in which 
the message data is stored is detected with 
reference to the user management table 24. All the 
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contents of the block BLK-i are stored in the 
message queue 15 (see S8 in Fig. 3). The block BLK- 
i is opened so as to be free. The state information 
of the area 22-i, corresponding to the block BLK-i 
5 of the common buffer memory 13, of the free block 
management table 22 is changed to "FREE" indicating 
that the block is free (see S9 in Fig. 3). As a 
result, the block BLK-i of the common buffer memory 
13 can be used for other message data after this. 

10 The operation described above is executed 

in a case where there is neither lost cells nor 
erroneously inserted cells. Even if the head or 
tail of the message data is out of order caused by 
the loss cells and/or the erroneously inserted cells, 

15 the address control is simplified as cells of a 

single message data item are stored together in a 
single block of the common buffer memory 13. As a 
result, the handling operation for the message data 
between the ATM layer and the upper layer can be 

20 quickly and easily executed. 

Thus, when the message data read out from 
the common buffer memory 13 is written in the 
message queue 15, various types of controls can be 
executed in accordance with abnormality of the 

25 message data. The message data may be overwritten 
in the message queue 15. The message data may be 
canceled and an error message and a retransmission 
request may be returned to the sender. The message 
data may be written in the message queue 15 and 

30 processed for protection. That is, processes 

suitable for the abnormality of the message data can 
be easily executed, so that the quality of the 
service can be improved. 

In the above embodiment , after the cell at 

35 the head of the message data is received, the free 

block searching unit 21 searches for a free block of 
the common buffer memory 13. The free block 
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searching unit 21 may search for a free block of the 
common buffer memory 13 before the cell at the head 
of the message data is received. In this case, cell 
can be further quickly written in the common buffer 
5 memory 13. 

In addition, the number of blocks BLK-1~ 
BLK-n of the common buffer memory 13 and the length 
of each of the blocks may be fixed. However, they 
may be also controlled based on traffic state 

10 information supplied from the external input/output 
device 30. In this case, the memory area of the 
common buffer memory 13 can be efficiently used. 

Further, the common buffer memory 13 may 
be divided into a plurality of block groups each of 

15 which includes a plurality of blocks. Blocks of the 
same block group have the same length. Blocks of 
different block groups have different lengths. An 
address at which the cell at head of the message 
data should be stored is assigned to each block. 

20 Each of the block groups is independently searched 
for a free block. In this case, the memory area of 
the common buffer memory 13 can be efficiently used 
and the memory can be quickly accessed. 

The cell determination unit 12 may 

25 controls the length of each block of the common 
buffer memory 13 based on information about the 
amount of message data extracted from a cell 
transmitted at the start of the message 
communication. In this case, if the amount of 

30 message data actually received is less than the 

length of the block controlled as described above, 
the remaining area of the block is opened so as to 
be capable of being used in the following message 
communication. The message management efficiently 

35 using resources can be executed. In a case where 
cells in the mid-portion of the message data are 
received, in a case where the cell at the head of 
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message data is received before the cell at ttie tail 
of message data is received, and in a case where 
message data is abnormal so that a predetermined 
cell is not received after elapsing a predetermined 
5 time period, it may be determined that the amount of 
message data of cell actually received is less than 
the length of the block controlled as described 
above . 

The present invention is not limited to 
10 the aforementioned embodiments, and other variations 
and modifications may be made without departing from 
the scope of the claimed invention • 

The present invention is based on Japanese 
priority application No. 10-062530 filed on March 13, 
15 1998, the entire contents of which are hereby 
incorporated by reference. 
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WHAT IS CLAIMED IS; 



5 




A common buffer memory control 



apparatus controlling a common buffer memory which 
is used to store message data items each of which is 
divided into a plurality of cells based on an 

10 asynchronous transfer mode, said apparatus 
comprising : 

first management means for managing 
whether each of blocks into which said common buffer 
memory divided is free or used; 

15 block selecting means for selecting a 

block of said common buffer memory which is free 
based on information obtained by said first 
management means; and 



20 a write operation for a single message data item so 
that the respective cells of the single message data 
item are written in the block, selected by said 
block selecting means, of said common buffer memory. 



apparatus as claimed in claim 1, wherein said first 
30 management means comprises: 



each of which corresponds to one of the blocks of 
said common buffer memory, each of the areas of said 
free block management table storing information 
3 5 indicating whether a corresponding one of the blocks 
of said common buffer memory is free or used, 
wherein said block selecting means selects, with 



cell writing control means for controlling 



25 



2 . 



The common buffer memory control 



a free block management table having areas 
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reference to said free block management table, the 
block which is free. 



3. The common buffer memory control 
apparatus as claimed in claim 2 , wherein said block 
selecting means comprises: 

10 free block searching means for searching 

said free block management table for an area storing 
the information indicating that a corresponding 
block is free, wherein the block corresponding to 
the area obtained by said free block searching means 

15 is selected- 



20 4. The common buffer memory control 

apparatus as claimed in claim 1 , wherein said cell 
writing control means comprises : 

second management means for managing 
addresses in each of the blocks of said common 

2 5 buffer memory; and 

address specifying means for specifying, 
based on information obtained by said second 
management means, an address in the block selected 
by said block selecting means every time one of 

30 cells of the single message data item is received, 
so that the cells of the single message data item 
are written at addresses specified by said address 
specifying means . 



35 
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5. The common buffer memory control 
apparatus as claimed in claim 4 , wherein second 
management means comprises : 

a table having areas each of which 
5 corresponds to one of the blocks of said common 

buffer memory, each of the areas storing an address 
at which the next cell should be written, the 
address in each of the areas of said table being 
updated every time a cell is written in a 
10 corresponding block of said common buffer memory. 



15 6, The common buffer memory control 

apparatus as claimed in claim 1 , wherein a number of 
blocks of said common buffer memory and a length of 
each of the blocks are set at values corresponding 
to data supplied from an external input device. 



7 . The common buffer memory control 
25 apparatus as claimed in claim 1, wherein a length of 
each of the blocks of said common buffer memory is 
controlled based on information about an amount of 
information of the message data extracted from a 
cell . 



8. The common buffer memory control 
35 apparatus as claimed in claim 1, wherein, if the 

amount of information of the message data actually 
written in the block is less than the controlled 
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length of the block, a remaining area of the block 
is opened so as to be used in following message 
communication • 



9, The common buffer memory control 
apparatus as claimed in claim 1 further comprising: 

10 user management means for managing the 

blocks of said common buffer memory so that a block 
storing a head cell positioned at a head of the 
message data corresponds to user identification 
information extracted from the head cell, wherein 

15 said cell writing control means controls, based on 
information obtained by said user management means, 
the write operation so that each of cells positioned 
in a mid-portion of the message data is written in 
the block corresponding to user identification 

20 information extracted from said each of the cells. 



25 10. The common buffer memory control 

apparatus as claimed in claim 9 , wherein said user 
management means comprises: 

a user management table having areas each 
of which corresponds to one of the blocks of said 

30 common buffer, each of the areas storing the user 
identification information extracted from the head 
cell which has been written in a corresponding block 
of said common buffer memory, wherein said cell 
writing control means controls the write operation 

35 with reference to said user management table. 
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11. The conimon buffer memory control 
apparatus as claimed in claim 1, wherein said block 
selecting means selects a block of said common 
buffer memory which is free in advance of receiving 
5 a head cell positioned at a head of the message data. 
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ABSTRACT OF THE DISCLOSURES 

A common buffer memory control apparatus 
controls a common buffer memory which is used to 
store message data items each of which is divided 
5 into a plurality of cells based on an asynchronous 
transfer mode. The common buffer memory control 
apparatus includes a free block management table for 
managing whether each of blocks into which the 
common buffer memory divided is free or used, a 

10 block selecting unit for selecting a block of the 

common buffer memory which is free with reference to 
the free block management table, and a cell writing 
control unit for controlling a write operation for 
cells of a single message data item so that the 

15 respective cells of the single message data item are 
written in the block , selected by the block 
selecting means, of the common buffer memory. 
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I aeknowledi^e the duly (o disclose information winch is uiatcual to the examination of this appiicaUon in arcoidanc- 
With rule 37, Code of rcdeial RegnlaliorT^. § i-jCl(a). 

I hereby ehdm foieign pnorily benchts nruler 1 ide 35. U.utc^I States Code, §119 of any foreign applieation(s) for patent 
or mventor s cert.f.cate Hsled below and have aho identified beiow any foreign application for patent or inventor's 
ccthficatc havmg a fihng (hUe before that of the apphcadon on widcfi inioiily is claimed: 



Prior Toreign AfjjoIIcat ion(^) 
Pat. Appln, No. 10-06253 0 

(Nutiiber) 
(Num(jcr) 
(Number) 
I hereby claim tlic benefit i 



Japan 



(CouiUi y) 



13/Mar-ch/1998 



(Countt y) 



(Count! y) 



(Day/Mondi/Year I-ilcd) 
(Oay/Month/Ycar Fiicd}' 
'(r;ay/Month/Ycar Piled) 



Primjjy Claimed 



Yes 
Yes 



No 



No 



- , , , . under -l itic 35. United Stale Code, §170 of any United States app(icalion(s) Hstcd beiow and 

msofar as the suhject nnuter of each of the claim, of thi. application i. not disclosed in thl prior Uniied Slate appli a 
on the numner provided by the fnst paragraph of "l ille 35, Urd(cd Staie. Code, §112, I acknowiedre the h ty to 

fdmg d.le or the pr lor apj.hca!K)n and the national o. PC V i nIennU ior)ai filing date of dii. application- 



(Appiic'^tion Serial No ) 
(Ajjjjlication SeriTil No.) 



(Piling Date) 



(Piling Date) 



(Status - patented, Jjcnding, abandoned) 
(Status - jiatcntcd, pending, abandoned) 



No 9^^07 7 '7' niy attorney and agent Aaron IJ. Karns, Reg. No. 18,923, Samson Helfgott, Reg. 
No 23,072, I conard Cooper Keg. No. 27,625 and Ennna Shleifer, Reg. No. 29,734 to prosecute this 
application and to transact all business in the Patent and Tradeinaik Office connected therewith: 

Addtcss all co£ cespofidcncc to: JIP, PP<:;o-pr KAUAS i'.e. 

Gihh Moor 
Pjuplrn .Stnfc nutldiDg 
New York. New York lOJlB 0 U 0 
'1 clcpiuinc ? h>. {217) 643-5rK){) 

I Iieieby declare that aP s(alen,enls n,adc herein of n,y own knowledge are true and thai all slalemenl. made or, Informa- 
Uon and behef rue l>cheved to be hue; and Haiher that these slatement. were n.adc with the knowledge that willful false 
UrS^ 1.1-- --nade arc puni.habie by fh.e or in,pr inonnnrnt. or both, umler Sectior. UXM of ditle 18 of the 

£u d f Code and thai sueh wdiful faUe slalennrnts n,ay jeopardise Ihe validity of (he applieadon or any paterU 



Pull name of sole 01 first inventor Syu ji Takada 

Inventor's signature 2 

Residence Kawasaki-sHi , 



^anagawa , Japan 



I9atc February 12, 1999 
Citi/.enship Japan 



211-8588 Japan 



Post Orncc Address c/o FUJIT SU L-JMITED. 1-1, Kamikodanaka 4-clicme, Nakahara-ku. 

Kawasaki-shi, Kanaqaw a 
Puli name of second jciint in vcnior i f nny Yasuh iro Ooba 

Second Inventor's .signature [Ci 1/1 T j/p Tj^/h rpL 

Residence Kawasaki-shi , Kanagawa , J apan 

T>o..t Office Address '^_jroJITSI^ EJMIT^ 

_JCav\^saki-sh± Japan 



^^'>tc FebmajTv 12, 1999 
Citizenship Japan 



THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re the Application of: Syuji TAKADA et al. 
Filed: : Concurrently herewith 

For : COMMON BUFFER MEMORY CONTROL APPARATUS 

Serial No. : Concurrently herewith 

February 26, 19 9 9 

Assistant Commissioner of Patents 
Washington, D.C. 20231 

SUB -POWER OF ATTORNEY 

SIR: 

I, Samson Helfgott Reg. No, 23,072 attorney of record 
herein, do hereby grant a sub-power of attorney to Russell 
Gross, Reg. No. 4 0,007, Linda S. Cha^^ Reg. No. 42,400 to 



act and sign in my behalf in the 




ove-ref erenced application . 
Respect fully/s03mitt^d. 



Samson He 
Reg. No 2 3 




HELFGOTT & KARAS , P.O. 
60th FLOOR 

EMPIRE STATE BUILDING 
NEW YORK, NY 10118 
DOCKET NO.: FUJI15.894 

LHH -power 



Filed Via Express Mail 
Rec No. • 

By ' "^^^(^CKfL- 



Any fee due as a result of this paper, not covered by an 
enclosed check may be charged on Deposit Acct . No. 08- 
1634 



